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Prickly heat or miliaria is generally regarded as merely a nuisance and a skin disease which is especially prevalent in babies. But figures show that among soldiers in the tropics, this skin eruption can affect as many as two-thirds of the men (Sulzberger & Emik 1946) . As many as 15% of those at risk can be severely affected and experience considerable irritability, sleeplessness and, probably, reduction of efficiency. But it is not just because of its direct effects that prickly heat is considered a problem worthy of military medical attention. The eruption is accompanied and followed by substantially reduced delivery of sweat in the affected areas. This hypohidrosis may lead to other skin diseases and skin infections which can produce military casualties. Moreover, inability to cool by sweating could produce heat retention disease and thus represent a possible cause of heat exhaustion and prostration, with consequent loss of military effectiveness.
For reasons such as those just mentioned, members of our US Army research group devised a method for studying miliaria and its effects, by its deliberate experimental production in volunteers (Sulzberger et al. 1967 , Griffin et al. 1967 . The method consisted of the close and careful wrapping of about a quarter of the body's skin surface with polyethylene plastic film and leaving these wraps in place on the ambulatory volunteers for 48 to 72 hours. After this the volunteers were subjected to exposures in a heat chamber, in which they remained for 15 minutes at a temperature of 120°F (49°C) and a relative humidity of 30-40 %. This method was evolved by Lieutenant-Colonel Hugh Wiley, Major Benjamin Wells, Captain Leonard Fishman, Captain Tommy Griffin and others of our Unit, and was based on studies of smaller areas by Dr Richard Stoughton (Stoughton 1964) .
Utilizing this method we showed that typical miliaria of varying degrees of severity could be induced in over 90% of the volunteers. We showed also that this miliaria was accompanied and followed by a substantial hypohidrosis, which persisted for up to 2-3 weeks. It is noteworthy that the hypohidrosis persisted even after the involved skin area had resumed an appearance which seemed normal to the casual observer.
These observations led to the question of whether some soldiers and others who had had extensive prickly heat might not become heat casualties as a result of the post-miliarial hypohidrosis and consequent inability to dissipate sufficient calories by the evaporation of eccrine sweat.
To test this idea, Captain Tommy Griffin, Lieutenant-Colonel Robert J T Joy, Dr Ralph F Goldman and I devised the following study (Sulzberger & Griffin 1969 carried out at the US Army Research Institute of Environmental Medicine.
Ten volunteers were heat acclimatized by walking on a treadmill, at 3-5 miles per hour (1-5 m s -1) for 100 minutes each day, in a temperature of 120°F (49°C) and relative humidity of 30%. On 6 volunteers, miliaria was produced on about 60% of their skin area by the above described wrapping technique. The remaining 4 heatacclimatized volunteers were not wrapped; they served as controls.
One week after the unwrapping of the test subjects, all 10 volunteers were placed on the treadmill at 3-5 miles per hour (1 5 m s-1) in the described conditions of heat and humidity. As expected, all 4 controls completed the 100minute march with ease. Five of the 6 wrapped, post-miliarial men were unable to complete the march; and all 6 were more or less dizzy, fatigued, nauseated and somewhat mentally obtunded and disorientated.
Fourteen days after unwrapping, 4 of the 6 wrapped men again failed to complete the march and all 6 again suffered ill effects similar to those just described.
Once more I would like to stress that at this time, while there was such a reduced ability to work in the heat, together with demonstrable elevations of body temperature and calorie storage, the wrapped hypohidrotic skin areas were not markedly abnormal in appearance. Only a trained and alerted observer, examining the skin in a strong light, would note a slight sealing and perhaps some slight, 'goose pimplelike', skin-coloured, minute papules.
In a more recent experiment just carried out by Griffin et al. (1969) , 27 heat-acclimatized volunteers were wrapped as before, but in such a way as to produce miliaria, not on 60%, but on 30% or 40% or 50% of their total skin surface. The figures of this study have not yet been completely analysed, but again the wrapped, post-miliarial men suffered heat retention syndromes and decrements in their ability to work in the heat. The indications are that the degree of disability they suffered was directly related to the size of the wrapped area, and the extent of the consequent miliaria and hypohidrosis.
These results appear to support the hypothesis that extensive, common prickly heat can lead to quite persistent hypohidrosis and thus to heat retention disease of incapacitating severity.
How important this mechanism may be, how many heat casualties are due wholly or in part to hypohidrosis following miliaria, even when the skin appears almost normal, is as yet unknown.
The actual military importance of heat casualties as a result of post-miliarial hypohidrosis will have to be ascertained by dermatological studies of men suffering various degrees of heat intolerance or heat exhaustion in the field. Such a study is now being planned by Captain Griffin and collaborators. Mrs P D, aged 52, West Indian Negro History: In March 1967 she attended hospital complaining of vague abdominal pain, nausea and constipation. It was discovered that she had an enlarged spleen, and a barium meal examination showed a small duodenal ulcer. In September 1967 she was admitted to hospital, but in spite of many investigations the cause of her splenomegaly was not determined.
About November-December 1967 she developed a red, slightly scaly and sore area on the top of her scalp which was associated with a loss of hair. In January 1968 she developed a papular eruption on her face, arms, buttocks and knees. In the past few months she has developed a number of small papular lesions inside her mouth.
On examination: Several browny red, papular lesions on face and forehead. Rather more annular and atrophic lesions on knees and buttocks. Area of alopecia on top of scalp, rather brown in colour, but central portion paler and somewhat atrophic. Small papular lesions on undersurface of tongue and on buccal mucosa. Biopsy sites on both forearms infiltratedthe lesion on the left forearm involving the site of biopsy of the Kveim test. Dystrophic finger nails on both hands. The liver and spleen moderately enlarged.
Investigations: Hb 87% (12-7 g/lOO ml 
